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where b is (the harmonic oscillator) size parameter, q (Q) is the momentum
(energy) transfer to the nucleus. In the above expressions F (u) is the nuclear
form factor and F

0
(u) are the spin form factors [6] (; 
0
are isospin indices)











where (0) = 0:3GeV=cm
3
is the LSP density in our vicinity and m is the
detector mass














where H the Heaviside step function. The factor of 1=2 is introduced, since we
have chosen to normalize our results to the usual dierential rate.
We will now examine the consequences of the earth's revolution around the
sun (the eect of its rotation around its axis is expected to be negligible) i.e. the
modulation eect.
Following Sikivie we will consider 2  N caustic rings, (i,n) , i=(+.-) and
n=1,2,...N (N=20 in the model of Sikivie et al), each of which contributes to the
local density a fraction 
n
of the the summed density  of each type i = +; .








) , in units of 
0
= 220 Km=s, with respect
to the galactic center.
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We nd it convenient to choose the z-axis in the direction of the motion of
the the sun, the y-axis is normal to the plane of the galaxy and the x-axis is in
the radial direction. The needed quantities are taken from the work of Sikivie


















































( sin x^   cos cos y^ + cos sin z^ ) (12)
where  is the phase of the earth's orbital motion,  = 0 around second of June.














The integration was performed fromu = m
min


































= 625Km=s is the escape velocity from the galaxy.
Q
min



















(for each ow +,-). In the Sikivie model [11]
2=(0) = 1:25.

R is obtained [5] by neglecting the folding with the LSP velocity






























and it contains all SUSY parameters except m

The modulation is described
in terms of the parameter h. The eect of folding with LSP velocity and the
nuclear form factor is taken into account by t (see table 1)
There are now experiments under way aiming at measuring directional rates
, i.e. the case in which the nucleus is observed in a certain direction. The rate
will depend on the direction of observation, showing a strong correlation with
the direction of both the sun's and the earth's motion. In the favorable situation
the rate will merely be suppressed by about a factor of 2 relative to the non-
directional rate. This is due to the fact that one does not now integrate over the
azimuthal angle of the nuclear recoiling momentum.
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for various LSP masses and Q
min







i = u; d and j = x; y; z; c; s, entering the directional rate for no energy
cuto. For denitions see text.
LSP mass in GeV
Quantity Q
min
10 30 50 80 100 125 250
t 0.0 1.451 1.072 0.751 0.477 0.379 0.303 0.173
































































0.0 0.001 0.001 0.000 0.000 0.000 0.000 0.000
t 10.0 0.000 0.226 0.356 0.265 0.224 0.172 0.098
h 10.0 0.000 0.013 0.023 0.025 0.025 0.026 0.026
t 20.0 0.000 0.013 0.126 0.139 0.116 0.095 0.054
h 20.0 0.000 0.005 0.017 0.024 0.025 0.026 0.026
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We need distinguish the following cases: a) e^ has a component in the sun's
direction of motion, i.e. 0 <  < =2, labeled by i=u (up). b) Detection in the
opposite direction, =2 <  < , labeled by i=d (down). Thus we nd :


































































































































































































We have calculated the parameters describing characteristic signatures needed to
reduce the formidable backgrounds in the direct detection of SUSY dark matter,
such as : a) The modulation eect, correlating the rates with the motion of the
Earth and b) The directional rates, correlated with both with the velocity of the
sun and that of the Earth (see table 1).
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We have focused on the LSP density and velocity spectrum obtained from a
recently proposed non-isothermal model, involving caustic rings [11]. Our results
for isothermal models have appeared elsewhere [8,9].
The quantities t and h are given in table 1. We see that the maximum in
this model does not occur around June 2nd, but about six months later. The
dierence between the maximum and the minimum is about 4%, i.e. smaller
than that predicted by the asymmetric isothermal models [8,9].
For the directional experiments we found that the biggest rates are obtained
close to the direction of the sun's motion. They are suppressed compared to
the usual non-directional rates by the factor f
red




 ' 0:7, i = up (observation in the sun's direction of motion) while  ' 0:3,
i = down ( in the opposite direction). The modulation is a bit larger than in
the non-directional case. The largest dierence between the maximum and the
minimum, 8%, occurs not the sun's direction of motion, but in the x-direction
(galactocentric direction).
In the case of the isothermal models the reduction factor along the sun's




=(4 t) = =(2). Using the values
of t
0
obtained previously [9], we nd that  is around 0.6 for the symmetric
case and around 0.7 for maximum asymmetry ( = 1:0). The modulation of the
directional rate depends on the direction of observation. It is generally larger and
increases with the asymmetry parameter . For Q
min
= 0 it can reach values up
to 23%. Values up to 35% are possible for large Q
min
, but at the expense of the
total number of counts [9].
Finally in all cases t deviates from unity for large reduced mass. Thus when
extracting the LSP-nucleon cross section from the data one must divide by t.
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